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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAJUIUI POCCHUIICKOrO 0Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
O6H_[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06yT-IaIOH_II/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W NPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (OpMHPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTH4YeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX JUCIMILIUH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FeOMETPUUECKUX a0CTPaKIUN, COOTHOIIEHUU PEaIbHOTO U UCAIbHOTO, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMUIO HAYYHOTO MHPOBO33PEHMS YUYAIIMXCS, a TaKKe KayecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /1allTallid B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHMs, TaK Kak OOECHedrBaeT BO3MOXKHOCTh M3YYEHHs KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOU HaIIPaBJIECHHOCTH, TAK U TYMaHUTApPHOM.

Jlormueckoe MblluieHUe, (GopMupyemMoe MNpU H3yYEeHUH OOYYarOIIMMUCS MOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIEMOYKH JIOTUYECKHX YTBEPXKICHUH B XOJI€ pEIICHUS
FEOMETPUUECKUX 3a/lay, YMEHHE BBIABUTaTh M OIMNPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIeHHWH 3a7ad €CTeCTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue opueHTUpPOBaThCs B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTsIX
NesITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUANBHOIO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOLIET0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUSA U aKTUBHOTO npeoOpa3oBaHus JeUCTBUTENLHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSCT pa3HbIe BUABI YUEOHOW M TPYIOBOH JESITEIHHOCTH,
ABISICTCA OJAHMM M3 NPOPECCHOHATIBHO BAXKHBIX KauyecTB, IOITOMY aKTyalbHa 3ajayda
dbopmupoBaHus y 00yJaIOIIMXCS TPOCTPAHCTBEHHOTO MBIIICHHUS KaK pa3HOBHIHOCTH 00pa3HOTro
MBIIIIEHUS] — CYIECTBEHHOT0 KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOH AESITeIbHOCTU I10
MHOTHM HalpaBJICHUSM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «['eoMeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 0011e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pa3BUTHE OOYYArONIMXCS uYepe3 oOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NeHCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIIETITHOTO TIPOIOJDKEHHST 00pa30BaHuUs 1O
CHELUHATBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIb30BaHUEM T'€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE IIpeIHa3HAYEHA AJIs 00yJarouXCcs CpeiHen
MIKOJIbI, HE MWCIBITHIBABIINX 3HAYMUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpazom, oOydaromuecsi Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe YMEHHs, CBSI3aHHbIE CO Celn(UKOI TeOMETpUN U HEOOXOAUMBIE ISl AKHU3HHU B
coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTb M3YyYUTh F€OMETpHI0 OoJee
riyOOKO, €cli B JalbHEHIIeM BO3HUKHET HEOOXOAWMOCTh B T€OMETPHUYECKHX 3HAHUSAX B
npohecCuoHaTBbHON NeSTENbHOCTH.



JlocTirkeHue el OCBOEHUS MTPOrpaMMbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINUX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJNbTypel U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TellaX BpALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJISIOIIMX ONMUCHIBATE M U3yYaTh pa3Hble
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaThb Ha 4YepTeXax, MOJENAX U B pEalbLHOM MHUpE
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
POCTPAHCTBEHHBIX (DUTYD;

e (opMuUpOBaHME YMEHHs ONEPUPOBATb OCHOBHBIMH IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeJlaX BpaIlleHUs] U UX OCHOBHBIMHU CBONCTBAMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (OopMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pAacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacro3HaBaTh MMPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYallMsIX W IPU U3Yy4EHUM JPYTUX Y4eOHBIX IPEeIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIMpOBATH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENIH, IPUMEHSITh OCBOEHHBIN
FEOMETPUUECKUH ammapar Uil pelieHusT MPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLICHUBATH MOJTY4YEHHBIE PE3YJIbTaThI.

OTnnuuTeNbHON 0COOEHHOCTHIO IPOTPAMMBI SIBIISIETCS BKJIFOUEHUE B KypC CTEPEOMETPUH B
Hayajie ero U3y4eHus 3a/ad, pellaeMbIX Ha YPOBHE UHTYUTHUBHOI'O MTO3HAHUS, U ONPEAECIEHHBIM
o0pa3oM oOpraHu3oBaHHasi paboTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTHUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUILIEMY N3YUEHHUIO NTPEAMETA.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOY4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IpPEIMETHO-NPAKTUYECKON
JESATENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABIECHUH Y YUAIIUXCS B KypCe CTEPEOMETPUHN
IPOBOAMTCSA 3a CUET PELIEHUsS 33Jad Ha CO3JaHHE IPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
ONepUpPOBAaHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3za NMPOBOAUTCS C OMOPOH Ha
HarJIsJHOCTh, a OTIEpUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBJIEUEHHUS OT HATJISITHOCTH, MBICIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COAECpKaHUS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMble U MJIOCKOCTH B MPOCTPAaHCTBEY, «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeensieTcsi He TOIbKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TojaM oOydeHHs Ha YpOBHE CpeIHEero oOIlero
o0Opa3oBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeeiaEHHbIM 0 TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YyTOOBl ~ OBJIQJICHUE TIE€OMETPUYECKHMMHM  TIOHATUSIMHM M  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOJIEHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEACTaBICHUIN 00yJaromumxcs,
pacumpsis 1 yriayosnsis e€, o0pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpun orBoauTcs 2 yaca B HeAeno B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpelmuBampomuecss npsMsle. llapamnensbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJIbHble IPSAMBIE B IIPOCTPAHCTBE; IAPAJUIENBHOCTh TPEX MPSIMBIX; NapajuIeIbHOCTb
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTE  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimue npocTpancTBEHHBIE (PUTYPBI HAa MIIOCKOCTH: TETPadIp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM NEPHEHIUKYIIIPHON IIJIOCKOCTH.
VYTIiel B IPOCTPAHCTBE: YIOJI MEKAY NMPSAMOU M TNIOCKOCTBIO; ABYIPAHHBIN Yo, JINHEHHBIA Yroi
JBYrpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PAcCTOSHME OT TOYKH N0 IIIOCKOCTH,
paccTosiHUe OT MPSAMON 10 MIIOCKOCTH, NMPOEKLUs (PUTYpbl Ha TIOCKOCTh. IlepneHanKyIspHOCTb
IUIOCKOCTEW: MNpPHU3HAK NEPHEHAUKYJISIPHOCTH JABYX IUlOcKocTted. Teopema o0  Tpéx
NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKY; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas npusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAs ¥ MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN IMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupampsia, TpaHM W OCHOBAaHHME NHMpaMHbl,; OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJbI;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMK/Jia; IpaBUiIbHAas TPEYToJIbHASI TUPAMU/JIa U IPaBUIIbHBIN TeTpadap; Ky0. [IpencraBienue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAEKadIp U ukoca’ap. CeueHus Npu3Mbl U TUPAMUIBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
ONEeMEHTH CUMMETPUH B IIMpaMUax, NapauielenuIe1ax, IpaBUIbHbIX MHOTOTDAaHHHKAX.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: p&0pa, AuaroHanu, yrisl. [lnomans 60koBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IJI0IIA{b OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsAMOM mpusmbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIbHON
MUPAMHUJIBI, TEOPEMA O TUIOMIAIN yceu€HHOM nupamuabl. [Torstre 06 o60péme. OOBEM mupaMubl,
IIPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOUIAIIMU IOBEPXHOCTEH,
00BbEMaMHU TOJIOOHBIX TEJI.

11 KJIACC

Tesa BpameHus

[MunuaaprYeckas TOBEPXHOCTh, OOpasylolue WINHIPUYECKONH TMOBEPXHOCTH, OCh
MUATUHAPUYECKOU ToBepXHOCTH. [ummHIp: ocHOBaHMS M OOKOBas OBEPXHOCTh, 00pa3yromias u
0Cb; IUIOMIaAh OOKOBOI U TIOTHON MOBEPXHOCTH.

KoHnnueckasi mOBEpXHOCTh, OOpa3yronue KOHWYECKOW IOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW ToBepXHOCTH. KoHyc: OCHOBaHWME W BepIIMHA, OOpa3yiolas W OCh; IJIOMIAIb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEUu€HHBIN KOHYyC: 00pa3ylolye M BBICOTa; OCHOBAHUS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3aumuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIabs chepol.

N3o00pakenue e BpalieHus Ha I1ockocT. Pa3BépTka HuiamHIpa U KOHYyca.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoWcTBa 00BEMOB Tel. Teopema 00 o00BEME
IPSIMOYTOJIBHOT'O NapaJijiesienumneaa 1 cieacTBus u3 He€. O0bEéM nunuHapa, konyca. O0bEM mmapa
U TUIOIIAb Chephl.

[TonoGubie Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMHU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauielbHO MW NEPHEHAMKYJISIPHO OCH), CEYEHHUsI KOHyca
(mapaienbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. IIpaBuio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPABHII JCHCTBHUI C BEKTOpaMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3a7layd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKalsipHOE MNpPOU3BEIACHUE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
pEIIeHNU T€OMETPUUYECKUX 3a/1a4.



IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS IMPOTpamMMbl yueOHOro mpenmera «MaTemMaTHKa»
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMHM OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, NPOILEAYpP TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHME:

c(hOopMUPOBAHHOCTHIO POCCUICKOMN IpaXkIaHCKON WICHTUYHOCTH, YBOKECHHSI K IIPOIILJIOMY H
HACTOALLEMY POCCHUICKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOLLIEHHEM K JOCTHUXEHUSIM POCCUHUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKECHUU B
JIPYrUuX HayKax, TEXHOJOTUsIX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHIICKOrOo Hapona; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

cTeTHYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOIIEHHEM K  MHpPY, BKIIOYas  O3CTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIuvyHbIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B HHTepecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTHUBHOCTH); (PU3UUECKOTO0 COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIOPTUBHO-030POBUTEIHHON
JIeITeILHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTU TPYIOTIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NEATebHOCTH, CBSI3aHHBIM C MATEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
camM000pa3oBaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHUX 3a7a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYpbl, TMOHUMAHUEM BIHUSHUS COIUAIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW TSl pelIeHHs 3a7a4 B 00JacTH OKpY’KalolIeH Cpellbl, MIIaHUuPOBaHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JJISI OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK CQepbl
YEJIOBEYECKON JEATENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINN;
OBJIAJICHUEM SI3bIKOM MAaTEMATUKHU U MAaTEMATUYECKOU KYJIbTYPOU KaK CPEICTBOM ITIO3HAHUS MUPA;



TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYIO U UCCIEAOBATENbCKYIO ACSITEIbHOCTh MHIUBUIYAIBHO
U B TpYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTro npeamera «MaTtemaThka
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oellceusimi,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00YyUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue a1eicTBUA:

® BBIBISATH M XapaKTepU30BaTh CYLICCTBEHHbIC MPU3HAKUM MAaTeMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIY TMOHATUAMU; (HOPMYIUPOBATH ONPEACICHUS TOHSATHH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABISTH MaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHs B haKTax,
JAHHBIX, HAONIONEHUSIX WM YTBEPKACHUSX; TMpeIyiaraTb KPUTEPUU Jisi BBIABJICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNiaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TpsMbIe
U OT TMPOTUBHOIO), BBICTPAMBATh AapPryMEHTAIMIO, MPUBOJUTH HPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBHIBOJIBL;

e BBIOMpaTh Croco0 perieHus y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Haubomee MOAXOMASAIMUNA ¢ YIETOM CaMOCTOSTENIbHO BBIEICHHBIX
KPUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHE 1eHCTBUA:

® JCIOJIb30BaTh  BOMPOCHI  KAaK  HUCCJIENOBATENbCKUN  WHCTPYMEHT  IO3HAHUS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3UIIHUIO,
MHEHUE;

® [POBOJUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBINA 3KCHEPUMEHT, HCCIEAOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OO0BEeKTa, SBJICHUS, IMpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENBHO (opMynupoBaTh O0O0OOIIEHUS W  BBIBOJABI 1O  pe3yibTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUs, OIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® TIPOTHO3UPOBATH BO3ZMOXXHOE PAa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATH MPEATIONI0KCHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JeDUIIMTH HHPOPMAIINH, TAHHBIX, HEOOXOIMMBIX /I OTBETa HAa BOMPOC U
TSl peIIeHUs 3a/1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIPE/ICTABJICHHS;



2)

CTPYKTYpUpOBaTh HMH(OPMAIIMIO, TMPEACTaBIATH €€ B pa3inuyHbIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuusepcanvuvie kommynuxamuenwvie oelicmeus, obecneuugarom cQopmMupo8aHHOCb

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CY1aeMOW TeMbl, IPOOIIEMBI,
pelaeMoi 3a1a4u, BBICKa3bIBaTh U/ICH, HALICJICHHBIC HA IIOMCK PEIIEHUS; COITOCTABIIATh
CBOM CY)KJICHUS C CYXACHUSIMH IPYTHX YYaCTHUKOB JiMajora, OOHapy>KUBaTh pa3inuue
U CXOJCTBO IO3UIMI; B KOPPEKTHOH (opme (opmynnpoBaTh pasHOIJIACHs, CBOU
BO3PaKEHUS;

IIPEJICTABIISITh PE3YNbTAThl PELICHUs 3a/laui, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

MOHUMATH ¥ UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW ¥ WHAUBUAYILHOH paboThI Ipr
pelIeHnH y4eOHBIX 3a/1a4; MPUHUMATh [IeJTb COBMECTHOU JEATCIIbHOCTH, TUTAHUPOBATH
OpraHu3allii0 COBMECTHOM pabOThI, paclpeneisaTh BHIbI padoT, JOrOBapHBATHCS,
00Cy)XIaTh TIPOIIECC U Pe3yIbTaT paboThl; 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CykaeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMBD» U UHBIE); BBIMOJHATH CBOIO YaCTh pa0OTHI M KOOPJAMHUPOBATH CBOM JICHCTBUS
C JPYTHMH YICHAMH KOMAaH]IbI; OIICHUBATh KA4eCTBO CBOCTO BKJIaJa B OOIIUI MPOTYKT
M0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHSL.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlClo8blx
YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusaunus:

COCTaBJIATH IJIaH, AITOPUTM PELIEHUS 3aJ]auu, BBIOUPATh CIIOCO0 peIIeHus ¢ yU4ETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb:

BJIaJ€Th HABbIKAMM IIO3HABATEIbHOM pe(IEKCMH KaK OCO3HAHHUS COBEpIIAEMBIX
JNeMCTBUH M MBICIUTENBHBIX MPOLECCOB, WX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yiabTaTa pPEUIeHUs MaTeMaTH4ecKOi
3a]1auu;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NPHU PELIEHUU 33Jaul, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE pe3yJbTaTa MU U YCIOBUSAM, OOBICHITH MPUUHHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS pPe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHUUYECKUX
3azad.

OnepupoBaThb MNOHATHUSMU: HAPAUIEIBHOCTh M MNEPIEHIAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTs B3auMHOE paclooKeHUE MPSMBIX U IUIOCKOCTEH B POCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA Yroj, TpaHUd [ABYTPAaHHOTO yriia, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBINA yroil ABYIPaHHOTO YIJia; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBIYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUILHBIM MHOTOIPaHHUK.

Pacnio3naBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPsIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KIIACCU(UKAIUU
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHHUKHU; TPABUJIbHbIE MHOIOTPAHHHUKHU; TMPSMBIE U
HAKJIOHHBIE NPU3MBI, TapaJlIeICIUIIEbI).

OnepupoBaTh MOHATUSAMU: CEKYIas TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METOJL CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaX0X/ICHUE TEOMETPUYECKUX BETUYHH 110 00pa3iiaM Wi aJrOpUTMaM,
NpUMEHSST U3BECTHBIC aHAJMTUYECKHE METOIBI NMPH PEIICHUH CTAaHIAPTHBIX MaTEMAaTHYECKHX
3a]a4 Ha BBIUMCIICHUE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKU A0 NPSIMOM, OT TOYKHU IO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIIUMUCS MPSMBIMH.

Pemath 3a1aun Ha HaX0X/ICHUE T€OMETPUUYECKUX BETUYHH 10 00pa3iiaM Wi aJrOpUTMaM,
NPUMEHSST U3BECTHBIC AHAJUTUYECKHE METOIBI MPH PEIICHUH CTaHIAPTHBIX MaTEMAaTHYECKHX
3aJa4 Ha BBIYMCIEHUE YIJTIOB MEXIY CKPEUIMBAIOLUIUMUCS MPSIMBIMU, MEXKIY MpPAMON U
IJIOCKOCTBIO, MEXKY IIIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (pOPMYIT; BBIYUCISITH COOTHOIICHHS MEKY IUIOMIAIIMHU ITOBEPXHOCTEH, 00bEMaMH
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYDBI.

W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (puUrypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTp reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHYECKUX — 3ajad,
IpPEeNoiaralolliuX HECKOJIBKO IIaroB peIleHUs,, €ClaM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATh TMpocTEHIIMe MPOrpaMMHBIE CPEACTBAa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1a4.

[TpuBoANTE mpUMEpPhl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEW B MpPUPOAE U OKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHATh TOMyYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3HPOBATH pealibHbIE CUTYallUd U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENTU C HCIOJB30BAaHHUEM T'€OMETPUYECKUX TOHATUH U TEOpeM,
anmapara anreOpbl; penaTh NpakTUYECKUe 3aauu, CBI3aHHbIE C HAXOXKICHUEM IeOMETPUYECKIX
BEJIMYMH.

11 KJIACC



OnepupoBaTh NOHATHUAMHU: HUIHHIPHYECKasi TOBEPXHOCTh, 00Pa3yIOIINe IUIHHIPUYECKON
IOBEPXHOCTH; LMWIMHJP; KOHUYECKAs IOBEPXHOCTh, OOpa3yrolMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; c(peprueckasi mIoBEpXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3anMHOE pacnosiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA;
LIAPOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOS], BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIONIAIM TTOBEPXHOCTEH TEN BpallleHUsl, TEOMETPUICCKUX TNl C
IpUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIMCAHHBIM B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BbIauciaTe COOTHOIIEHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKuX (PUrypax, mpencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AeCTBUS CIOXKEHHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHUSI BEKTOPA
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHHU 00J1a/1a10T.

IIpuMeHATh paBUIIO NapasuIeICINIIEIA.

OnepupoBaTb NOHATUSAMU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOpOB M IIPOM3BEJIEHUE BEKTOPA HA YUCIIO, YTOJI MEXY BEKTOpaMH,
CKaJISIPHOE MPOM3BEIEHHUE, PACKJIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPUUECKUX — 3ajad,
IPEIoJIaratoliuX HECKOJbKO IIaroB PELICHMs, €CIU YCIOBUS NPUMEHEHHS 3aJlaHbl B SIBHOU
dopme.

Pemats npocreiiniye reoMmeTpuyeckre 3aaun Ha NPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO
METOJa.

Pemats 3amauM Ha J0Ka3aTENbCTBO MAaTEMAaTHMUECKUX OTHOIIEHUH U HaXOXACHHE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM aIrOpUTMaMm, MPUMEHsST U3BECTHBIE METOABI IpU
pELIeHNH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[TpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA M JJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1a4.

[TpuBoauTe nNpHUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M JKU3HH,
pacrno3HaBaTh NMPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJyYyeHHBbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBAaTh PEAIbHBIE CUTYalMd U
INPUMEHSTh HM3YyYEHHBbIE TOHATHA B  MPOLECCe TMOMCKAa pElIeHUs  MaTeMaTH4YeCKU
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBbIE MOJENIU C HCIOJB30BAaHWEM TI'€OMETPUYECKUX MOHSTUH U TEOpeM,
anmapara anreOpbl; penarh IpakTHYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJIMUMH.
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3 [IeprieHAMKYAAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 hitps://m.eds0o.ru/1c209e37
bubnunoreka LIOK
> MrororpanHHuiH 1 . https://m.edsoo.ru/1c209e37
. bubmuoreka [{OK
6 OOBEMbI MHOTOTPaHHHKOR 9 . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], pACCTOSTHUS U YTIJIbI 4 1 bubmorexa OK
P ' P T https://m.edsoo.ru/1c209e37
OBHLIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoanyecTBO yacon DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB M TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
bubnunorexa LIOK
! Tena ppameris 12 https://m.edsoo.ru/1c209e37
N bu6nmmoreka [IOK
2 OOBEMEL Ten > . https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds0o.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6nmorexa LIOK
CHUCTEMATH3AIM 3HAHHIMA https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I1O 34 3 0

[TPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIC TIOHSITHS] CTEPEOMETPUU: TOYKA,
npsiMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
n300paKeHMs Ha pUCYHKAX: H300paKeHUs
TUIOCKOCTEH, MapaylIeIbHBIX MPSIMBIX
(OTpE3KOB), CepeANHBI OTPE3Ka

https://m.edsoo0.ru/14467518

Ilonstus: MepeCCKaromuecs 1miI0OCKOCTH,
NepeceKarommecsa npsamMasa 1 rmiIO0CKOCTb
IlonsTus: MepeceKarommecs 1mI10CKOCTH,
MNEPECCKAOIUECA IpAMad U IIJIOCKOCTb

https://m.edsoo.ru/9f4eae31

https://m.edsoo.ru/ae56ad45

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHNe MHOTOTPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKaAX

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
uXx pa3BeépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

HavanbHble cBeieHus 0 KyOe U mupamu/ie,
uXx pa3BeépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

[TonsTHE 06 aKCOMaTUYECKOM TOCTPOECHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

https://m.edso0.ru/58a8729a

https://m.edso0.ru/c4373c37

https://m.edsoo.ru/bbc413dc

https://m.edsoo.ru/9cfc3f4f

https://m.edsoo.ru/da5hd46b



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37
https://m.edsoo.ru/bbc413dc
https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

9 CTEpPEOMETPUU: AKCUOMBI CTEPEOMETPUH U 1 https://m.edsoo.ru/c2e97ba7
CIICICTBUSI U3 HUX
[TonsTHe 00 AKCHOMATUYECKOM MOCTPOCHUH
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U 1 https://m.edsoo.ru/lac7f137
CIICICTBUSI U3 HUX
B3anMHOe pacroyioxKeHue NpsIMBIX B
11 IPOCTPAHCTBE: MEePECeKaroIuecs, 1 https://m.edsoo.ru/2afalf36
HapajuieJbHbIC M CKPELIMBAIOIIIECS MPSMbIC
[TapanieabHOCTh OPSMBIX H IIOCKOCTEHl B
12 HPOCTPAHCTBE: TIAPALICILIBIC TIPAMBIC B 1 https://m.edso0.ru/1977a523
IPOCTPAHCTBE; MaPAUICIbHOCTh TPEX
IPSIMBIX
[MapasuienbHOCTh MPSAMBIX M TUIOCKOCTEH B
13 npocrpancTse: [lapaniensHOCTh IPSAMON U 1 https://m.edsoo.ru/aa6f3833
TUIOCKOCTH
14 VYTIIbI ¢ COHANPABICHHBIMU CTOPOHAMU 1 https://m.edsoo.ru/a78748f6
15 Yron MeXIy IpsSIMBIMH B TIPOCTPAHCTBE 1 https://m.edsoo.ru/7ea636be
16 Yron MexX Iy IpsSIMBIMH B IPOCTPAHCTBE 1 https://m.edsoo.ru/aa7a8f5¢c
17 HapanensHocts miockocTeit: 1 https://m.edso00.ru/26631b26
HapajuieIbHbIE MIIOCKOCTH
18 CBoiicTBa MapauIeIbHBIX IMIOCKOCTEH 1 https://m.edsoo.ru/34d5b9ec
19 [Ipocreiinre MpocTpaHCTBEHHBIE (GUTYPBI HA 1 httos://m.eds0o.ru/e9bade7d
IUTOCKOCTH: TE€TPadp, KyO, mapajiesenue/t
20 [MocTpoenue ceuenunit 1 https://m.edsoo0.ru/653b13cb
21 [TocTpoeHue ceueHni 1 https://m.edsoo.ru/72ece97d
Kontponbnas padora mo teme "[Ipsmbie u
22 IUIOCKOCTH B IPOCTPAHCTBE. 1 https://m.edsoo.ru/f6438b9b
[TapayeapHOCTB NPSIMBIX U IUIOCKOCTEN"
[lepneHauKyISIpPHOCTD MPSAMOM U TUIOCKOCTH:
23 NepIEeHIUKYIISPHbIE MIPSIMBIE B 1 https://m.edsoo.ru/a714f338

IPOCTPAHCTBE



https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523
https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338

[Tpsimble mapanienabHble U

24 https://m.edsoo.ru/e44f4d53
NEPNCHAUKYJIAPHBIC K IIJIIOCKOCTH

25 Hpsimbie napaieibHee o https://m.edsoo.ru/25c8fdd8
NEPNCHAUKYIIAPHBIC K IINIOCKOCTH

26 TpH3HaK nepeH/ MKy IAPHOCTH IPAMOH 1 https://m.edsoo.ru/f28e19f5
IIJIOCKOCTHU

27 Tpu3HaK nepreH MKy IAPHOCTH IPAMOF H https://m.edsoo.ru/32a7de6e
IIJIOCKOCTH

28 Teopema o mipsmolt nepreHnKy IspHOH https://m.edsoo.ru/4ea85ec3
IIJIOCKOCTHU

29 Teopema o mpsmoi nepreH Ky ApHOH https://m.edsoo.ru/d9533342
IIJIOCKOCTHU

30 Teopema o mpAMOIt MeprIeH Ky IAPHOIH https://m.edso0.ru/1556888b
IIJIOCKOCTH
HepneHz[I/IKynﬂp M HAKJIOHHBIC: PACCTOSHUC

31 OT TOYKH JIO IUIOCKOCTH, PACCTOSHHE OT https://m.edsoo.ru/3bb9d2b9
HpﬂMOfI 10 IINIOCKOCTH
HepHeH,I[I/IKYIISIp 1 HAKJIOHHBIC: PACCTOSIHUC

32 OT TOYKH JIO IUTOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/6fa81822
HpHMOfI J0 IIIIOCKOCTH
HepHeH,I[I/IKYIISIp 1 HAKJIOHHBIC: PACCTOSIHUC

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHUE OT https://m.edsoo.ru/c456dcf7
HpHMOfI J0 IIIIOCKOCTH
IlepnieHaAuKymsIp ¥ HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/5ad7c883
IPSIMOM 10 TIJIOCKOCTH
VYTIBl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMON .

35  TTOCKOCTLIO https://m.edsoo.ru/5527feed
36 JABYTpaHHEIA yroll, JIMHEHHBIH yrox https://m.edsoo.ru/6ce6ff8c
JIBYTPaHHOI'O yIJIa — '

37 JIBYTPAHHEIA yroi, JMHEHHbIH yrox https://m.edsoo.ru/1e7c28bf

JIBYTPaHHOT'O yriia



https://m.edsoo.ru/e44f4d53
https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883
https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf

38

39

[lepneHauKyISIpHOCTD MIJIOCKOCTEM: IPU3HAK
MEPIECHANKYISIPHOCTH ABYX IIOCKOCTEN
[lepneHAUKyYIAPHOCTD MIIOCKOCTEN: MPU3HAK
NEePHEHANKYJIIPHOCTH ABYX IJIOCKOCTEN

https://m.edso0.ru/7895d29e

https://m.edsoo.ru/7271c12f

40

41
42
43

[lepneHauKyISIpHOCTD MIJIOCKOCTEM: IPU3HAK
NEePHEHANKYJISIPHOCTH ABYX IJIOCKOCTEH

TeopeMa 0 TpEX nepneHAUKYIIpax
TeopemMa o0 TpEX nepneHaUKYIIpax
Teopema o TpEX nepHeHAUKYIIpax

N

https://m.edso0.ru/5b6673a4

https://m.edso0.ru/8de5a9c?

https://m.edso0.ru/cca2833d

https://m.edsoo.ru/22caf7be

44

45

KoHTposbHas pabota 1mo Temam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
miockoctei" u "Yribl MeXy NPSAMBIMU U
INIOCKOCTSIMU"

Ilonstue MHOI'OrpaHHuKa, OCHOBHBIC
OJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOTOTPaHHHKH pa3BépTKa
MHOI'OI'PaHHHUKA

https://m.edsoo.ru/1b323f77

https://m.edsoo.ru/f12f4edd

46

47

[Tpusma: N-yrospHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; IIpsiMasi U HAaKJIOHHASI
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IPU3MBI

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napauIeJIenuIe] U €ro CBOWCTBA

https://m.edsoo.ru/d7ebd54e

https://m.edsoo.ru/f58ac2de

48

[Inpamuia: N-yrosapHas NMpaMuia, TpaHy U
OCHOBaHME HPaMHJIbl; OOKOBas M MOJIHAS
MTOBEPXHOCTh MMAPAMU/IbI; IPABUIIBHAS U
yceuéHHas NupaMua

https://m.eds00.ru/36389a9b

49

[IpaBuibHBIE MHOTOIPAaHHUKH: TIOHSATHE
MPABUJIBHOTO MHOTOTPaHHUKA; MPaBUIIbHAS
IpU3Ma U NpaBUIIbHAS IUPaMKIA;
[paBUJIbHAS TPEYTOJIbHASI MUpaAMUIA U
NPaBUIBHBIN TETpadIp; KyoO

https://m.edsoo.ru/led67d9b



https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4
https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd
https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b
https://m.edsoo.ru/1ed67d9b

HpC,I[CTaBJ'IeHI/IC O ITPaBUJIbHBIX

50 MHOTOIPaHHHKAX: OKTa3Ip, TOJACKAdIP U 1 https://m.edsoo.ru/e3a23c2c
HKOCasJIp.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTCJIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
51 DJIeMeHTBl CAHMMETPUH B IIHPaMH/IaX, 1 https://m.edsoo.ru/bd46185f
napauiejicnmIcaax, rmpaBUJIbHbIX
MHOTI'OI'PaHHHUKax
52 BPI‘II/ICJ'IGHI/IC OJIEMCHTOB MHOT'OT'PaHHHUKOB! 1 httDS://m.edSOO.rU/3C28C528
pé0pa, TuaroHanu, yribl
[Tnomans 6OKOBOI MOBEPXHOCTH U TIOJHOM
53 TOBCPXHOCTH TP AMOH MPHSMBL, TIOTIaAR 1 https://m.edsoo.ru/a5ed7546
OCHOBAaHHHU, TCOpEMA O 00KOBOI1
MTOBEPXHOCTHU MPSIMOI TPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 NIOBCXHOCTH NIPABHIILHOI TTHPAMIIBT, 1 https://m.edsoo.ru/a229ch6f
TCOpPCMa O IUIomagu 00KOBOI IOBCPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 ,IFOHTPOHI’HM pa6,(,)Ta fo Teme 1 https://m.edsoo.ru/e84d9cef
MHoOrorpasHuku
56 [MousiTHe 06 00BEME 1 https://m.edsoo.ru/1ba674d8
57 O0BEM nupamMu b1 1 https://m.edsoo.ru/e63ch619
58 O0BEM nupamMuIbI 1 https://m.edsoo.ru/128cchdf
59 O0BEM nupamMu b1 1 https://m.edsoo.ru/3e45e6dd
60 O0BEM nupamMu b1 1 https://m.edsoo.ru/39a416b6
61 O06BEM npu3MBbI 1 https://m.edsoo.ru/a3bffb57
62 O06BEM npu3MbI 1 https://m.edsoo.ru/a6alb56¢c
63 O06BEM npu3MBbI 1 https://m.edsoo.ru/6ffc8623
64 Konrponsnas pabora no reme "O0nEMEI 1 https://m.edso00.ru/1a826542

MHOTOTPaHHHUKOB"



https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
https://m.edsoo.ru/3c28c528
https://m.edsoo.ru/a5ed7546
https://m.edsoo.ru/a229cb6f
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https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
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[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITHS
65 3nanuil. [locTpoeHue ceueHuii B
MHOTOTPaHHHKE

https://m.eds00.ru/63c1f766

[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AITHUS
3HaHUU. BBIYKMCIIEHHE PACCTOSIHUI: MEXKIY
66 JIBYMSI TOYKaMH, OT TOYKH 70 MPSMOH, OT
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH

https://m.edsoo.ru/d219ddh9

67 Hrorosast koHTpoIbHAs paboTa

https://m.edso0.ru/1129561e

[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3ALUS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY

68 CKPEIIHBAOIIUMHUCS IIPSIMBIMU, MEKITY
IIPSIMOM M INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJII0B MEXKIY IUIOCKOCTSIMU

https://m.edsoo.ru/b44e7673

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/63c1f766
https://m.edsoo.ru/d219ddb9
https://m.edsoo.ru/1129561e
https://m.edsoo.ru/b44e7673

11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHrp, paauyc, 1uamerp;
IUIONIA/Ib TOBEPXHOCTHU ChEPDI

KoauuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

https://m.edso0.ru/e6a58a2c

Bsaumnoe pacrnonoxenue chepsl u
IUIOCKOCTH; KacaTeibHas INIOCKOCTb K

cthepe; miomaas chepsl

https://m.edso0.ru/8a7eb42e

N3o00paxeHue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

[{umHaprYecKas IOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MIOBEPXHOCTH, OCh IIMIMHAPUICCKOM
[IOBEPXHOCTU

Humuaap: ocHOBaHUS 1 OOKOBast
MOBEPXHOCTh, 00pa3yroIas 1 och;
101a1b OOKOBOM M MOJTHON OBEPXHOCTH

N3o06pakenne NMIMHIpPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CedyeHus HUIMHIPA
(TJIOCKOCTBI0, MapauIeIbHON WUITH
NEPIEeHIUKYISIPHON OCH IIUIUHAPA)

https://m.edsoo.ru/fle6a34a

https://m.edsoo.ru/2d2dfe52

https://m.edsoo.ru/fcf68351

https://m.edso0.ru/666ebad5

Konunyeckasi moBepXHOCTh, 00pazyrolue
KOHUYECKOU MTOBEPXHOCTH, OCh M BEPILIUHA
KOHHUYECKOW MOBEPXHOCTHU

https://m.edso0.ru/f91757b4

Konyc: ocHoBaHue u BepIMHa,
o0pa3yrolas 1 ocb; IJI01aab OOKOBOW 1
MOJIHOW MTOBEPXHOCTHU

https://m.edsoo.ru/fc7babab

VYceu€HHbII KOHYC: 00pa3yrolue 1 BhICOTA,
OCHOBaHMA U OOKOBast MOBEPXHOCTh

https://m.edsoo.ru/a4bfccfd



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52
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N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (MJIOCKOCTHIO, TApaJLICIbHOM OCHOBAHHMIO, 1 https://m.edso0.ru/26¢49378
Y IIOCKOCTBIO, MPOXOSIIEH Yepe3
BEPIITHHY)

11 Kombuuauns Tex paterns n 1 https://m.edsoo.ru/9cffd6f3
MHOTOTPaHHHKOB
MHororpaHHHK, OIMCAaHHBIN OKOJIO cheps;

12 cdepa, BiMcaHHass B MHOTOIPAHHHK HJIH B 1 https://m.edsoo.ru/52fe59c6
TEJIO BPAIICHUSI

13 HOH"HTI/IG 00 00béMme. OCHOBHBIE CBOWCTBA 1 hitps://m.edsoo.ru/49a2fc4s
00BEMOB TETN

14 OO0BEM NUIMHpPA, KOHYCA 1 https://m.edso0.ru/951324a7

15 O0BEM 1mapa u wiomaas chepsl 1 https://m.edso0.ru/3c663del
[TomoOHBIE TENa B IPOCTPAHCTRBE.

16 COOTHOIICHUS MEXTY TUIOIAISIMA 1 https://m.edso0.ru/7a7c3f85
MOBEpXHOCTEN, 00bEMAaMHU MTOT00HBIX TEN

17 KOHTPOHI’I,TM ,Pa6OTa 1o Tel,‘faM "Tena 1 https://m.edso0.ru/17bb757e
BpaieHus" u "O0beMbl Tel

18 BekTop Ha MJIOCKOCTH U B TPOCTPAHCTBE 1 https://m.eds00.ru/72669d66

19 Cro)xeHre ¥ BEIYUTaHUE BEKTOPOB 1 https://m.edsoo.ru/11blcc5e

20 YMHOXEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/ec1f9d28
Pa3znoxxeHnne BekTopa 1o Tpém

21 HEKOMIUTaHAPHBIM BekTopam. [IpaBuio 1 https://m.edsoo.ru/81213f3b
napasuiesenume/ia
Pemenne 3amay, cBI3aHHBIX C

22 pUMEHEHHEM MpaBUIl ACUCTBUI ¢ 1 https://m.edso0.ru/ca866867
BEKTOpaMHu

23 KoopanHaTHo-BeKTOPHEIH METOA IpH 1 https://m.edsoo.ru/1de2f88a

pPCHICHUN T'COMCTPUICCKHUX 3a1aY1
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[IpssMoyrosibHast CUCTEMa KOOPIMHAT B
npoctpancTse. KoopauHatel BekTopa.
[Ipocreiinue 3aa4u B KOOpAMHATAX

https://m.edsoo0.ru/75b68f61
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26

VYron mexay Bekropamu. CKansipHoe
MIPOU3BEJICHUE BEKTOPOB

Breluucnenue yrioB Mexy NpsIMbIMUA U
IJIOCKOCTSIMU

https://m.edso0.ru/d5226d23

https://m.edso0.ru/6b228fce
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KoHnTtponbHas padota nmo teme "BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 0600IICHNE U
cucremMaru3anys 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
IUIAHUMETPUH

https://m.edso0.ru/373492c3

https://m.edso0.ru/339a84dd
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[ToBTOpeHue, 0600IICHNE 1
cucremMaru3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
IUIAHUMETPUH

https://m.edsoo.ru/71d2d412
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[ToBTOpenue, 06001IeHUE U
cHCcTEMAaTH3alMs 3HaHu. 3agaun
TUTAHUMETPHH U METOJIbI UX PEIICHHUS

https://m.edsoo.ru/1bc556df
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[ToBTOpenue, 060061IeHUE U
cHCTEMAaTHU3alMs 3HaHu. 3agaun
TUTAHUMETPHH U METOJIbI UX PEIICHHSI

https://m.edsoo.ru/117a7f57
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[ToBTOpenue, 06001IeHUE U
cucreMaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
CTepEOMETPUH

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpeHnue, 06001IeHNE U
CcHUCTeMaTU3alus 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon "
pOBepsIEMOro IIpoBepsiembie Npe1MeTHbIe Pe3y.IbTaThl 0CBOEHHs OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTarta
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpyMeHsTh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELICHUH
reOMEeTPUUYECKUX 3a7a4
73 OnepupoBatb MOHATUAMM: NApalleNbHOCTh M NEPIEHINKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEMN
74 KnaccuduimpoBaTs B3aMHOE pacIoioKEHUE MPSIMBIX U TIIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh NOHITUSMMU: JBYTPAHHBIN yroJl, paHy ABYIPaHHOIO yrJa,
7.5 pebpo IBYrpaHHOro yriia, JIMHEWHBIM Yroa JIBYTpaHHOTO YTIa,
rpajycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIH
7.6 MHOTOTPaHHUK, JJIEMEHTBI MHOTOTpaHHHKA, MIPaBUJIbHBIN
MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOT'OI'PAaHHUKOB (IIMpaMujia, MPU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne], Kyo)
KnaccudumupoBaT MHOTOTpaHHUKH, BBIOMpas OCHOBAHHS  JUIS
78 Kkinaccuukanuy  (BBIMYKJIBIE W HEBBITYKJIBIE  MHOTOTPAaHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE U HAKIOHHBIE IPU3MBI,
napauieIeuneibl)
79 OnepupoBaTb  HOHSITHUAMH: CeKymas  IUIOCKOCTb, CEueHue
MHOTOTPaHHUKOB
710 OOBSICHATh NPUHLUIBl T[OCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,
UCIIOJIb3YS] METOJ CIEI0B
Crpouth ceyeHHs] MHOTOTPAHHHMKOB METOJOM CIJIEJIOB, BBIIIOJIHSTH
7.11 (BBIHOCHBIE) IIJIOCKME 4YEepPTeXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y
Pemrate 3a1aun Ha HaX0XkJIEHHE T€OMETPUYECKHUX BEJTMUMH M0 00paziam
WIM aIrOpuUTMaM, NMPUMEHSST U3BECTHbIE aHATUTHYECKHE METOJbI MPH
7.12 pEIIEHNN CTAHJAPTHBIX MAaTEeMAaTHMYECKHUX 3aJad Ha BBIYHCICHHE
paccTosHUM MEXly IByMSI TOUKAMH, OT TOUYKH J0 IPSIMON, OT TOUKH J10
IJIOCKOCTH, MEXAY CKPEIMBAIOIMMUCS IPSIMBIMU
Pemrate 3aaun Ha HaX0XkJIEHHE T€OMETPUYECKHUX BEJTMUMH M0 00paziam
WIK aIrOpuTMaM, NMPUMEHSST U3BECTHbIE aHATUTHYECKHE METOJbI MpH
7.13 pELIEHNN CTaHJAPTHBIX MAaTEMaTUUECKUX 3a/a4 HAa BBIYHUCIICHUE YIJIOB
MEXy CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEXKIY NPSIMON U IUNIOCKOCTHIO,
MEXy IUNIOCKOCTSIMH, ABYTPAHHBIX YIJIOB
714 Bbruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB

(mpu3ma, mnHMpaMMga) C NpUMEHEHHeM  (GOpMYyN,  BBIYUCIATH




7.15

COOTHONIEHUS MEXKTy TUIOMIAIMU IIOBEPXHOCTEH, 00BEMaMHU MOTOOHBIX
MHOT'OIPAaHHUKOB

OrnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPHH, IIEHTP, OCh M INIOCKOCTh CAMMETPHUHU (DUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH HMHGOPMAIIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (DUTypax, MpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

7.17

[TpumensTh reomeTprueckue (pakThl AJis PEIICHUsI CTEPEOMETPUUECKUX
3aJa4, MPEANOoIAralouIuX HECKOJIbKO IIAroB PEIIEHUs], €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopme

7.18

[IpumeHsTh TpOCTEHIIe MPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMbl IIPU PEIICHUH CTEPEOMETPUUECKUX
3a1au

7.19

IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U
JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE

7.20

11 KUIIACC

Kox
NPOBEPAEMOro
pe3yJbTara

6

6.1

[IpuMeHsTh TONyYEHHBIE 3HAHUS HAa MPAKTHKE: aHAJIW3UPOBATh
peaNbHBIE CUTYallUd M MPUMEHSTh U3yYEHHBIE MOHSTHUS B TPOIECCE
MOKWCKA pEIICHUST MaTeMaTH4ecKu CGHOPMYITUPOBAHHON MPOOIEMBI,
MOJICJIUPOBAThH PeAbHBIC CUTYallUH Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJIETH C UCIOJIB30BAaHUEM I€OMETPUYECKHUX MOHATUH U
TeopeM, amnmnapara ajareOpbl, pemaTh IPAKTUYECKUE 3a]]a4H, CBSI3aHHbIC
C HAXOXKJIEHUEM T'€OMETPUUYECKIX BETUUYUH

IIpoBepsiemble peAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus

I'eomerpus

OnepupoBatb HOHSTUSMU: LWIMHIpUYECKast MOBEPXHOCTb,
o0pasyromye UWIMHAPUYECKOM MOBEPXHOCTH, LMJIMHAP, KOHUYECKas
MOBEPXHOCTh, O00pa3yrolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cdepuyeckas NOBEPXHOCTh

6.2
6.3
6.4

6.5

6.6

Pacnio3naBats Tena BpameHust (IIMIIMHADP, KOHYC, cdhepa u map)
OOBACHATH CIIOCOOBI OTYYEHUS TEJ BpALLlEHUS
KnaccudumupoBaTs B3auMHOE pacnoiokeHHe CPephl U TMIIOCKOCTH

OnepupoBaTh NOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTAa,
BBICOTA CErMEHTA, IIAapOBOU CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA
1IapOBOTO CJI0s, IIAPOBOM CEKTOP

Boruncnsate 00BEMBI M IUIOHIAIM TOBEPXHOCTEH TeNn BpalleHus,
TeOMETPHUECKUX TeJI C MPUMEHEHHEM (HopMyJT

6.7

6.8

OnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIHMCAaHHBIM B cdepy u
OIMCaHHBIN OKOJO cdephl, chepa, BIUCAHHASS B MHOTOTPAHHUK HIIH
TEJIO BpallleHus

BbIuucnATe COOTHONIEHMS MEXAYy IUIONAJAsIMU TOBEPXHOCTEH U
00bEMaMU MOT00HBIX TeT




6.9

6.10

6.11

6.12

6.13

6.14

N306paxath n3ydaemble GUTyphl OT pyKU U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX HTHCTPYMEHTOB

BhITONHATE (BBIHOCHBIC) TUIOCKHME YEPTEXKH W3 PHUCYHKOB TMPOCTHIX
00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHH3Y; CTPOUTH CECYCHHS TeI
BpAIICHUS

W3Biekath, MHTEPIPETUPOBATh M MPEOOPA30BBIBATE MH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPHUCCKHUX (UTYpax, MPEJCTABICHHYIO Ha
YepTekax U pUCYHKaX

[TpumensITh reoMeTprueckue GakThl TSl PEIICHUS] CTEPEOMETPHUSCKHUX
3aJ1a4, MPEaIoJIaraoliiuX HECKOJbKO IIIAr0B PEIICHHUsS, €CIIU YCIOBHS
MIPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe

OnepupoBath MOHSATHEM: BEKTOP B IPOCTPAHCTBE

BBINIONTHATE TEHCTBUS CIIOKCHUS BEKTOPOB, BBIYUTAHHMS BEKTOPOB U
YMHOXCHHS BEKTOpa Ha YHCIO0, OOBSICHATH, KAKUMU CBOWCTBAMHU OHU
o0JIaaroT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPU CII0OKCHUHU BCKTOPOB

6.16

6.17

6.18
6.19

6.20

OHepI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BECKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojx MeEXAY BCKTOpaMH, CKaJEIpHOC IIPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BECKTOPbI

Haxoauth cymMMy BEKTOpPOB M NMPOMU3BEIAECHHE BEKTOpA HA YUCIIO, YOIl
MEX]Jy BEKTOpaMH, CKaISpHOE MPOMU3BEIECHUE, PACKIAIbIBATh BEKTOP
110 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B I[CK&pTOBOfI CUCTCMC KOOpAMHAT
Pemarsn HpOCTCfII.HPIC TCOMCTPHUUCCKUEC 3ala4d Ha IIPUMCHCHHC
BCKTOPHO-KOOPAWHATHOI'O METOJa

Pemrats 3aJa4ud Ha JO0Ka3aTCJIbCTBO MAaTCMATHUYCCKUX OTHOIIICHUU H
HaXOXJACHUC 'COMCTPUICCKUX BCIIMYUH I10 06pa3uaM HJINA aJITOpUTMaM,
IIPUMCHSA HU3BCCTHBIC METO/bI npu pEeIICHUN CTaHAAPTHBIX
MaAaTCMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTB HpOCTGfIH.IHC NporpaMMHBIC CPEACTBA W DJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHUCTEMBI MHpPHU PCIICHHUU CTCPCOMETPUUCCKUX
3aaaq

6.22

6.23

HpI/IBOI[I/ITL MMPUMEPbI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B ITIpUpoac U
JKU3HH, paClIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[IpuMeHATH TOJNIy4eHHBIE 3HAHMS Ha MPAKTHKE: aHAIU3UPOBATh
peanbHbIE CUTYyallMM W NPUMEHATh W3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OPMYIMPOBAHHON MpoOIeMBbl,
MOZEJIMPOBATh PEAJIbHBIE CUTYALIUU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX IMOHATHNA U
TEopeM, amnmnapara ajareopsl, perarb NpaKTHUECKUE 3a/1a4H, CBI3aHHBIE
C HaXOXKJEHUEM T'€OMETPUYECKHUX BETUINH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
y

7.1

7.2

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

B3aumHOe pacmonokeHue IpAMBIX B IIPOCTPAHCTBE:  IEPECEKAOLIUECs,
napajuleJIbHble M CKpemmBaromuecs npsMble. IlapamienbsHOCTs NpAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapaUICNIbHbIE IPSIMBIE B IPOCTPAHCTBE,
[apaAJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTD NPSAMOM M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAMH, YIOJI MEXKIYy MNpPSIMbIMH B IIPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: [apajuleJbHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX miockocted. [lpocreiime npocTpaHCTBEHHBIE (GUIYpbl Ha
IUIOCKOCTH: TETPadp, KyO, napasuiesnenunesi, IOCTPOEHUE CEUeHU I

7.3

7.4

7.5

7.6

7.7

[lepneHUKyISIPHOCTh HPSAMON M IJIOCKOCTH: MEPIEHIUKYJSPHBIE MpsSMbIE B
MPOCTPAHCTBE, MpSAMbIE MApPAUICIbHbIE W MEPHEHAUKYISPHbIE K IIJIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TPSMOA M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEePHIEHIUKYISIPHON IJIOCKOCTH. YTJbl B IMPOCTPAHCTBE: YIrOJI MEXIY HPSIMOM U
IUIOCKOCTBIO, JBYIPAHHBIM  YroJl, JIMHEWHBIM yrojJl JABYIPAHHOTO  yrJja.
[lepneHuKynsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT IPSIMOH JI0 TUIOCKOCTH, MPOCKITUS (PUTYPBI Ha TIIOCKOCTE. [IepIeHIuKyIIsIpHOCTD
IJIOCKOCTEH: MpU3HAK NEPIEHAUKYIIPHOCTH JIBYX IIOCKOCTel. Teopema o TpEx
MEePIECHANKYIISIPax

[ToHsiTHE MHOrOrpaHHUWKa, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHHKA, BBIMYKJIbIE H
HEBBINYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
Mpu3Ma, TpaHu U OCHOBAHUS MPU3MBI, MPsMasi ¥ HAKJIIOHHAsI MPU3MBI, OOKOBast U
MOJIHAas IIOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajuienenuren u ero cpoicrBa. Ilupammpma: N-yrojibHass mupamMuaa, TpaHUd M
OCHOBaHUE MUpPaMUIbl, 00KOBasl U TOJTHAS TTOBEPXHOCTh MUPAMUJIbI, IPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEMEHThl Mpu3Mbl W nHupamMuibl. [IpaBuUiIbHBIE
MHOTOT'PAHHUKH: NOHATHE MPABWIBHOTO MHOTOTPAHHUKA, NPAaBWIbHAS IIPU3Ma U
NpaBWibHAsg NHPAMUIA, TpPaBWIbHAS TPEYrojbHAas MNUpPaMUlla W MPaBUIbHBII
teTpadap, kyo. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nonexa’ap U ukocadapyrue CedeHust MpU3Mbl U TUPAMUIBI

CummeTpusi B TMPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, TIPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETPUM B MNHUpaMUJaX, MapajulelieluIeax,
MPaBWIBHBIX MHOTOTPaHHUKAX

Boruncnenue 31eMeHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH M TIOJNHOM IOBEPXHOCTH NPSAMOM MNPU3MBI, IUIOIMIAIb
OCHOBaHUM, Teopema 0 00KOBOI MOBEPXHOCTH MpsiMoii mpu3Msbl. [Tnomans 0okoBoi
MIOBEPXHOCTU M TIOBEPXHOCTH IPABWIBHOM NHUpaMUIbl, TEOpPEMa O IUIOIIAIU
yceu€HHoi nupamuabl. [lonstue 06 06béme. OObEM MUpaMUIbI, TPU3MBI

[TomoOuble Tema B mpocTpaHcTBe. COOTHOIICHHS MEXKIY — IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET




11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

6

I'eomeTpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yroliue MWIMHIPUYECKON MOBEPXHOCTH,
OCh UMJIMHApUYECKOM moBepxHOCTH. Lunmuuap: ocHoBaHust u  OOKOBast
MOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIOMIA> OOKOBOI U MOJHOM MOBEPXHOCTH

6.2

6.3

6.4

KoHnueckass MOBEpXHOCTh, OOpa3ylOIIME KOHHUYECKOW IMOBEPXHOCTH, OCh M
BEpIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: OCHOBaHUE U BepIlIMHA, 00pa3yrolas
U OCh, IUIOMAAb OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pa3yroIine U BbICOTa, OCHOBAHMS U OOKOBasi IOBEPXHOCTh

Coepa u map: eHTp, pagnyc, THaMeTp, IUIOLIalb IIOBEPXHOCTH cdepbl. B3anmuoe
pacronioxeHune cdepbl U IIOCKOCTH, KacaTebHas IUIOCKOCTh K cdepe, IUIomab
cepsl

N300paxkeHre TeN BpallleHUs Ha UIOCKOCTH. Pa3BépTKa MIMHAPA i KOHYyCca

6.5

6.6

6.7

KomOuHammu Ten BpalleHUuss ¥ MHOTOIPaHHHKOB. MHOTOTPaHHUK, OIMUCAHHBIN
oKoJ10 cepsl, chepa, BlircaHHAs B MHOTOTPAHHHK, HITU TEJIO BPAIICHUS

[Tonsitne 06 oO6béMe. OcHOBHBIC CBOKCTBAa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienumnena U ciaenctBus u3 He€. OO0bEM IMIUHIpA,
koHyca. O0bEM 1mapa u miomaab chepol

[TomoOuple Tema B mpoctpaHcTBe. COOTHONICHUS MEXKAY  IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMU TOJIOOHBIX TEJ

6.8

6.9

6.10

Ceuenus umiauHapa (MapasielbHO U TMEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapaienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILINHY), CEUEHUs L1apa

BekTtop Ha miuockocTd M B mpocTpaHcTBEe. (CII0KEHHE U BBIYMTAHHUE BEKTOPOB.
YMHOXkEHUE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3amay, CBA3aHHBIX C
IIPUMEHEHHEM ITPAaBUII ACUCTBUI C BEKTOpaMU

IIpsimoyronpHast cuctemMa KOOpPAMHAT B NPOCTpaHCTBE. KOOpAMHATBI BEKTOpA.
[Ipocreiimne 3amaum B KOOpAMHATaX. YTol Mexay Bekropamu. CKalsgpHOe
MPOU3BEJCHUE BEKTOPOB. BBIUNCIEHHE YIII0B MEXAY MPSIMBIMUA U TIJIOCKOCTSAMMU.
KoopanHaTHO-BEKTOPHBII METOJT TPU PELIEHUH T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOII 00pa30BaTe/ILHOI MPOrPaMMBbI CpeIHero
001ero ooOpazoBaHus

Bragenne meronamMm JOKa3aTenbCTB, aIrOPUTMaMHU pELICHUs 3a]1ad;
yMmeHue (popMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKkCHMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, MPHU3HAK, J0KAa3aTEIbCTBO,
PaBHOCHUJIbHBIE (bopMyIHUpOBKH; MIPUMEHSTD UxX; yYMEHHE
¢bopMynupoBatb 00paTHOE U TMPOTHUBOIIOJIOKHOE YTBEP)KICHUE,
IPUBOJUTL IPUMEPHl W KOHTPHOPUMEPHI, HCIIOJIB30BATH METOJ
MaTeMaTUYECKOW MHAYKIMH; TPOBOJNUTD JI0KA3ATEIbHBIE PACCYHKACHUS
IpU pPELIEHUH 3a/a4y, OLEHUBATh JIOTUYECKYIO IPABHIBHOCTD
pacCyXJIeHUi; yMEHHE OIEepUpOBaThb MOHATHUSAMU: MHOXKECTBO,
MIOJIMHO’KECTBO, ONEpalMi HaJ MHOXKECTBaAaMH; YMEHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar JJig ONHCAHMUS  pealbHBIX
IIPOLIECCOB U SIBJIEHUM U MU PELICHUH 33]a4, B TOM UYUCIIE U3 APYTUX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HbBII
rpad, AepeBo, LUKI, Tpad HaA IJIOCKOCTH; YMEHHE 3a/aBaTh U
OIMMCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH
pelIeHnH 3a1a4

YMeHue onepupoBarh MOHATUSAMU: HATypalbHOE YMCIIO, LEJI0E YHUCIIO,
CTEIeHb C LEJIBIM IT0Ka3aTesieM, KOpeHb HaTypaibHOM CTENIEHH, CTEIIEHb
C palUOHaJIbHBIM IIOKa3aTelieM, CTENeHb C JEMCTBUTEIbHBIM
nokaszaTeseM, JorapuM ducia, CHHYC, KOCHHYC U TaHI'€HC
MIPOU3BOJILHOTO 4YHCJA, OCTATOK IO MOJIYNIO0, PALMOHAIBHOE YHUCIIO,
UppalMoOHAIbHOE  YUCJIO, MHOXECTBa  HATypalbHBIX,  LEJbIX,
paloOHaIbHBIX, JIEHCTBUTENIBHBIX YHCEJ; YMEHHE HCIOJIb30BaTh
MPU3HAKK JIETUMOCTH, HAUMEHBIINH OOIIMIA AeTUTeNh U HaMEHbIIee
oOuiee KpaTHOe, adroput™ EBKiNAa npu penieHuy 3ajad; 3HaKOMCTBO
C pa3IMYHBIMM NO3ULMOHHBIMM CHUCTEMAMM CUHCJICHMS; YMEHHE
BBITIOJIHATH BBIYMCIIEHHWE 3HAaYEHUH U MpeoOpa3oBaHusl BhIPAXKEHUH €O
CTENEHsAMH U Jorapudmamu, nmpeodpa3zoBaHus APOOHO-PALMOHATIBHBIX
BBIPAKEHUI; YMEHUE ONEpUPOBATH MOHATUSAMH: IOCIEI0BATENbHOCTD,
apupmeTHyeckas ~— Oporpeccusi,  TeoMeTpuueckas  Iporpeccus,
OECKOHEYHO YyOBbIBaIOL[asi TE€OMETpUYECKass MpOrpeccusi; yMeHHe
3a/aBaTh  IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE€ C IOMOILBIO
PEKYppeHTHBIX  (GOpMyJ; yYMEHHME  ONEpUpOBaTh  MOHATUSAMHU:
KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomeTpuyeckas, TPUTOHOMETpUYECKas U anreOpamveckas); yMeETb
MPOU3BOJIUTH apu(mMeTndecKkue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU;
OPUBOAMTH  TNPHUMEPHl  HCHOJB30BAaHMUS  KOMIUIEKCHBIX  YHCET;
ONEpUpPOBATh IMOHATUSAMU: Marpunma 2x2 u 3X3, omnpenenuTenb
MaTpHIIbl, TEOMETPUYECKHUI CMBICII ONPEACTUTEINS

VYMmenune OIICPHUPOBATH MOHATHAMU: pallUOHAJIBHBEIC, UPPALIUMOHAJIBHBIC,
IIOKa3aTCJIbHbIC, CTCIICHHEIC, J'IOI‘apI/I(bMI/I‘-ICCKI/IC, TPUTOHOMCTPHYCCKUC
YpaBHCHHUA W HEPABCHCTBA, HX CHCTCMbI, YMCHHC OICPpHUPOBATH




MOHATHAMU: TOXIECTBO, TOXK/IECTBEHHOE NPeoOpa3oBaHKe, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUN M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pelaTh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C MApPAMETPOM; MPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHUSI MAaTEMATUUECKUX
3a/la4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peallbHOM JKU3HU

YMeHue onepupoBarh MOHATHAMH: (DYHKUHSA, 4YETHOCTH (YHKIUH,
MEPUOIMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
GyHKIUH, SKCTpEeMyM (YHKIMH, HauOoIblllee U HaUMEHbIIIee 3HAYCHHUS
(GyHKIMM Ha TPOMEXKYTKE, HEmpepbiBHAS (DYHKIMS, ACHMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reOMETPUUYECKUN U (PU3HUYECKUIN CMBICI MPOU3BOAHOM, TIEpBOOOpa3Hasi,
onpeAenéHHbId HMHTErpajl; YMEHHE HaxOJuTh aCUMNOTOTHI Tpaduka
(GyHKINW; yMEHHE BBIYMCIATH MPOU3BOAHBIC CYMMBI, IIPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIIHI, HAXOUTh ypaBHEHUE KacaTelbHOMI
K rpaduky QyHKIMH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FIEMEHTAPHBIX
GyHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOAHYIO ISl UCCIIECOBAHUS
(GbyHKIMH, HAXOIUTh HAMOOJBINE U HAMMEHBIINE 3HAYCHUS (PYHKITHIA,
CTpOUTH TIpaUKM MHOTOUYJICHOB C HCIOJb30BAaHHWEM armapara
MaTeMaTHYECKOr0 aHAIN3a; IPUMEHITh IPOU3BOAHYIO I HAXOXKACHUSA
HaWJIy4yllero pEeLIeHUs B MPUKIATHBIX, B TOM YHUCIE COLUAIBHO-
HKOHOMHYECKUX M (PU3MYECKHX 3a/1a4aX; HAXOAUTh IUIOMIATN U 00BEMBI
¢bury c moMouIbI0 UHTErpaja; NPUBOJAUTH MPUMEPbl MATEMAaTHYECKOTO
MOJICIIMPOBAHUS ¢ TOMOIIBIO Au(depeHInanbHbIX YpaBHEHUH

YMeHne onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKUIMA, KOMIO3ULUS GYHKUMN, JUHEHHas (yHKUUSA, KBaJpaTHUHAsA
¢yHKIMS, — paluoHadbHass — (PyHKUMSA, ~ CTENEHHas  (YHKIMS,
TPUTOHOMETpUUYECKHe (YHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKIMM, TOKa3zareiabHass M Jjorapudmuyeckas (QYHKIUH; YMEHHE
CTPOUTH I'padUKU U3YyYEHHBIX (DYHKIHM, BBIMOJHATH IpeoOpa3oBaHUs
rpaduKoB (YHKIMMI, UCIIOIB30BaTh rpaQUKU JUIsl U3yYEHUS IPOLIECCOB
U 3aBHCHMOCTEH, IIpU PELICHUHN 3a/1a4 U3 JPYTuX y4eOHBIX MPEeIMETOB
U 3aJa4 U3 pealibHOM JKM3HM; BbIpakaTh (OpMyJiaMU 3aBUCHMOCTH
MEX]y BEIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIMHA 11s
pelleHrs ypaBHEHU, HEPaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; H300paxkarh
Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBA PpEIIEHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI 110 YCIIOBUIO 3a/1a4d, MCCIIEI0BATH IIOJIy4YEHHOE PELICHUE U
OLICHUBATh MPaBAONOIO0HOCTh PE3yNbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTYyallUd HA S3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIb30BAHMEM alapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHune omnepupoBaTh TOHATHSAMHU: CcpefaHee apu(pMETHUYECKOE,
MearaHa, HauboJblllee ¥ HaNMEHbIIee 3HAYCHUS, pa3Max, AUCIepCHs,




CTaHJAPTHOE OTKJIOHEHHME YHUCIOBOrO Ha0Opa; yMEHHE W3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAINIO, TPEACTABICHHYI0 B TabmuIax, Ha
auarpammax, rpaukax, oTpakarollyro CBOWCTBA peallbHbIX IIPOLECCOB
U SBJICHUH; NPEACTaBIATh WH(GOPMAIMIO C MOMOIIBIO TaOIHI U
JuarpamM; HCCIENOBaTh CTAaTUCTUYECKUE JaHHbBIE, B TOM 4YHCIE C
NpUMEHEHHEM TpauyecKuxX METOJIOB U 3JEKTPOHHBIX CPEJCTB;
rpadM4ecKyd HCCIIE0BaTh COBMECTHbIE HAOIIOAEHUS C IOMOILBIO
JarpaMM pacCEeUBAaHMS U JIMHEWHOU PErpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYaWHBIA OIBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4ailHOro COOBITHS; YMEHHME BBIYMCIATDH
BEPOSITHOCTh C HCIOJIBb30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, (opmyny bepHymi, komOuHaTOpHBIE (aKTBl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpPUPOBATh MOHATHAMM: CilydallHas BEJIMYHMHA, PpaCIpPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKUUH pacHpelesieHus |
IUDIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAaKOMCTBO C INOHSATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPHl MPOSBICHHUS 3aKOHAa OOJIBLIIMX YHCEN B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
HMOHATUSIMM: COYETAaHHME, IIEPECTAHOBKA, YUCIO COYETAaHUH, YHUCIIO
MepecTaHoBOK; OMHOM HbIOoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXICHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSITHOCTU
peaIbHbIX  COOBITUH; COCTaBJISITb  BEPOATHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh NOHATHUAMH: TOYKa, IMpsMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA YyINA, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXI'PAHHBIM YroJ, CKPELIMBAOLIUECS MPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTroJI MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
IPSIMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSMM; YMEHHME HCIIOJIb30BaTh
NpU pEeLIeHUH 3a/ad H3y4yeHHble (DaKThl U TEOPEMbl IUIAHUMETPHH;
YMEHHUE OLICHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C IMOMOIIbI0 I'€OMETPUYECKUX TMOHATUH U
BEJIMYHH, PEIIaTh CBSI3aHHbIE C HUMU MPAaKTUYECKUE 3a7a4n
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YMeHue onepupoBaTh NOHATUSAMU: IUIOIMAAL (PUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, Mapaijenenures, nNpusMa, nupamuaa, ¢urypa M MOBEPXHOCTh
BpallleHHsl, LWIMHIP, KOHYC, 1ap, cdepa, miomanb chepsl, mionaib
MOBEPXHOCTH MHUPAMUbI, TPU3MBI, KOHYyca, IMINHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TNapajulelenunesia, TUpaMubl, IPU3Mbl, LIUIUHAPA,
KOHYyca, 11apa, pa3BEpPTKa MOBEPXHOCTH, CEYEHHS] KOHYCa U LIMIUHAPA,
NapajuleJIbHbIE OCHM WM OCHOBAHUIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromascs cepbl, HUIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BpAllleHUs, WX CEUEHHUs, B TOM YHUCIE C MOMOIIBI0 3JIEKTPOHHBIX
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CPEACTB; yMEHHE MPHUMEHATh CBONCTBA TIE€OMETPUYECKHUX (Uryp,
CaMOCTOSITENTFHO (HOPMYITUPOBATh OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX TIEOMETPHUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuoo (GUryp 1O pa3iIMyYHBIM IPU3HAKAM, BBINOJIHATh
HE00XOAUMBIE JTOTIOJTHUTEIIbHBIE TOCTPOCHUS

YMeHue omnepupoBaTh MOHATHSAMHM: JABW)KEHHE B IIPOCTPAHCTBE,
napajJiesIbHbIA IEPEeHOC, CHMMETPHS Ha INIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue NOA00Ms, MONOO0HBIE (UTYpHI;, YMEHHE
pacro3HaBaTh paBHbIC U IOJOOHBIE (PUIYpHI, B TOM YHCIE B IPUPOJE,
HCKYCCTBE, apXUTEKTypeE; UCIOIb30BaTh I'€OMETPUUECKNE OTHOLIEHUS
IIpU pEIIEeHUM 3a/1a4; HAXOAUTh N€OMETPUYECKHE BEIMYUHBI (JJIHHA,
yroj, miom@anb, o0bEM) MpH peIIeHHH 3a1ad U3 APYrHX Y4eOHBIX
IIPEIMETOB U U3 PEATIbHOM KU3HU; YMEHUE BBIUUCIIATh T€OMETPUYECKHE
BEJIMYUHBI (JIJIMHA, YroJI, IUIOHIaAb, O0BEM, IUIOMIAAL MOBEPXHOCTH),
UCHOJb3ys M3y4eHHbIe (HOPMYJbl U METOJbl, B TOM YHCJE: IUIOIIA/Ib
MIOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IWIMHAPA, TUIOMAb CHEpHI;
00bEM Ky0a, MpsAMOYTrOJIbHOIO Napajulelenunesa, TMpaMuabl, TPU3MBl,
LWIMHIpPA, KOHYyCa, IIapa; YMEHHE HaXOAMTh OTHOLIEHHE OO0BEMOB
OoI00HBIX QUTYp
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YMeHue OIICPUPOBATDH INOHATHUAMMU: IpsAMOYTOJIbHaA CHUCTEMaA
KOOpAuHAaT, BCKTOP, KOOPAWNHATBI TOUKHU, KOOPAUWHATBI BEKTOPA, CyMMa
BCKTOPOB, ITPOU3BCACHHUC BCKTOPA HAa YMUCIIO, PA3JIOKCHHUEC BCKTOpPA II0
63.3I/ICY, CKaJIApHOC IMMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ
MCKAY BCKTOpaMH; YMCHUEC HUCIIOJIB30BAaTh BGKTOpHBIﬁ u
KOOpIII/IHaTHBII\/JI MCTOA MJIA PCIICHUA ICOMCTPHYCCKUX 3aJad M 3aJaqd
APpyrux y‘{e6HBIX npeaMETOB

13

YMeHue BbIOMpaTh NOAXOAALIMM METOA M pelIeHHs 3ajayi;
IIOHMMAaHHE 3HAYMMOCTH MAaT€eMaTUKH B HM3Y4YEHHM HPUPOIHBIX U
OOIIIECTBEHHBIX MpPOLECCOB M SIBJIEHUI; yMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTHMKH B MCKYCCTBE, YMEHHE IIPUBOJIMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHUPOBOM
MaTeMaTHYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Kon
1 UYucna 1 BBIYUCIICHUS
1.1 Hatypanbuble u nensie yncina. [I[pu3Haku 1eIMMOCTH LENbIX YHCes
12 Pannonaneupie 4yncna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOHM, MPOLIEHTHI,
0eCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHE HaTypaibHOH creneHu. [leiicTBus ¢ apupMeTHIECKUMH
KOPHSIMHU HAaTypajlbHOU CTEEHH
14 Crenenp c¢ wnenbiM mokaszareneM. CTeneHb € palMOHAIBHBIM ITOKA3aTeIeM.
CBoiicTBa CTENEHU
15 CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpaAJIbHBIC JIOTAPH(PMBI
JleiicTBUTENbHBIC YHUCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnmkEéHHbIe BBIYUCIICHNUS, TPaBUIIa OKPYTIICHUS, IPUKUIKA U OL[EHKA
pe3yJbTaTa BEIYUCICHUN
1.8 [IpeobpazoBaHue BEIpaKESHUI
1.9 KomriekcHbie yncna
2 YpaBHEHHs U HEPABEHCTBA
2.1 Lenble 1 TpoOHO-pallMOHATbHBIC YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKIE YPAaBHEHHS
2.5 [enble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U IOTapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMEeTPaMu
2.11 Marpuiia cucteMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpUIbI
3 OyHKIMH U TpaduKH
31 OyHk1us, crnocods! 3aaanus ¢yHkuuu. I'padux QyHkuuu. B3zaumao oOpaTHbIE
dbyakuun. YErHbie 1 Heu€THBIe QyHKINU. [lepruoanyeckue GyHkImu
Ob6nacTh ompenenaeHuss U MHOXKeCTBO 3HaueHWd ¢GyHkuuu. Hymu QyHkumum.
39 IIpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIHH.
MaxkcumymMBbl 1 MUHHMYMBI (QyHKIUW. HanOospiiee W HauMeHbIlee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas ¢yHKLHMs C HaTypajJbHBIM M LENbIM TokazateneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHs N-0i CTENEHH
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.5 [TokazarenpHas u norapudmuueckas GyHKINU, X CBOMCTBA U TpadUKH




Touku paspeiBa. AcuMnToTel TpadukoB Qynkmuit. CpoiicTBa (QyHKIHH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs OCIIEI0BATENLHOCTEN
3.8 Apudmerndeckas ¥ reoMeTpudeckas nporpeccuu. opmysa CI0KHbBIX IPOLIEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN
[Ipumenenne NpoW3BOAHON K HCCIENOBAHUIO (PYHKUIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxxeHue HanboIbIlero ¥ HAMMEHBIIETO 3HaYeHUS (DYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepany HaJ MHOKecTBaMu. [{narpammbl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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